1/18 




CD 



00 



1 — 






Od 






cd 






Q_ 










I— 


O 


ce: 


oc 


1 


o 


CD 


CO 


Dl_ 


O- 


cd 






LU 


CD 


o 


1 


I 


1 


CO 


CO 


CO 


CD 






or 


I — 




LL_ 




CD 


LU 


LU 


CD 


CD 


> 





CsJ 

s 



( I 
I I 



CD 
Cd 



CD QC 
CD LU 



CD Q_ 



LU 

Z Z 


1 — 


1 LU 

022: 


— CD 


Z_l 


z — o 


CD — 
1 Zl— 
LULU CD 


LU O 
CD. Cd 


— CD 

Z Z 1 — 
OLUO 


oc lu 

ZD 1— CO 


LU Z 
O. CD 
LU CD 


LU 

1 — 1 — CO 


1 — 2= 




■<C LU 1 


CD Z 


CD LU — 1 




i LU O 
QC Z — 


Z CD CD 




ozoc 


CL. LU 1 — 

LU LU CD 
l-OO 


LU J— 

500 
OZLU 
O- LU CO 


CD LU h— 
QC o_ z 
— LU CD 
*<C CD CD 



oc 

CD CD 
I Z 
DC — 

0— ICL. 

1— OS 
CD O ZD 
SCO. 



CD 



>- 

ce: 



CM 



OC 
CD 



Od 





oc 




CD 




CO 




CO 




LU 
Od 




a. 








o 




CD 




2/1 8 



F I G. 2 

START OF CONTROL 



DATA INPUT: 

A I RCOND I T I ON I NG-RELATED DATA: 
OUTSIDE AIR TEMPERATURE 

AIR TEMPERATURE IMMEDIATELY AFTER EVAPORATOR 
ROOM TEMPERATURE VALUE SET BY PASSENGER 

COOLING-RELATED DATA: 
TARGET WATER TEMPERATURE 
TARGET ROTATION SPEED OF MOTOR-DRIVEN PUMP 
INPUTTED VOLTAGE OF COOLING MOTOR FAN 

ENGINE-RELATED DATA: 
FUEL INJECTION AMOUNT 
ACCELERATOR OPENING DEGREE 
INTAKE AIR AMOUNT 
VEHICLE SPEED 



I 



101 



A I RCOND I T I ON I NG CONTROL ROUTINE 

CALCULATION OF TARGET BLOW TEMPERATURE = FUNCTIONS 
(OUTSIDE AIR TEMPERATURE, ROOM TEMPERATURE, 
SOLAR RADIATION AMOUNT, ROOM TEMPERATURE VALUE SET 
BY PASSENGER. •■■) 



I 



1 02 



A I RCOND I T I ON I NG CONTROL ROUTINE 

TARGET EVAPORATOR OUTLET TEMPERATURE = FUNCTIONS 
(TARGET BLOW TEMPERATURE, OUTSIDE AIR TEMPERATURE, 
ROOM TEMPERATURE, NUMBER OF PASSENGERS, •■•) 



I 



103 



A I RCOND IT I ON I NG CONTROL ROUTINE 

TARGET AIR MIX OPENING DEGREE = FUNCTIONS (TARGET 
BLOW TEMPERATURE, EVAPORATOR INTAKE TEMPERATURE, 
AIR AMOUNT, ■■■) 



I 



104 



A I RCOND I T I ON I NG CONTROL ROUTINE 

CALCULATION OF TARGET ROTATION SPEED OF COOLING 
MOTOR FAN AND TARGET ECV SET VALUE 

COOLING MOTOR FAN VOLTAGE IN COMBINATION TO 
MINIMIZE TOTAL MOTIVE POWER OF MOTOR FAN AND 
COMPRESSOR = FUNCTIONS (TARGET EVAPORATOR OUTLET 
TEMPERATURE, VEHICLE SPEED, OUTSIDE AIR TEMPERATURE, 
ROOM TEMPERATURE, . . . ) 

ECV SET VALUE IN COMBINATION TO MINIMIZE TOTAL 
MOTIVE POWER OF MOTOR FAN AND COMPRESSOR = FUNCTIONS 
(TARGET EVAPORATOR OUTLET TEMPERATURE, VEHICLE SPEED, 
OUTSIDE AIR TEMPERATURE, ROOM TEMPERATURE, ...) 




1 05 




CALCULATION ROUTINE OF COMPRESSOR MOTIVE POWER 

COMPRESSOR MOTIVE POWER = FUNCTIONS 
(REFRIGERATION CYCLE HIGH PRESSURE. ENGINE ROTATION 
SPEED, ECV SET VALUE, •■•) 



I 



CALCULATION ROUTINE OF COOLING MOTOR FAN MOTIVE POWER 
MOTOR FAN MOTIVE POWER = FUNCTIONS (VEHICLE SPEED, 
COOLING MOTOR FAN VOLTAGE) 



I 



ENGINE CONTROL ROUTINE 

REGULAR ENGINE CONTROL ROUTINE TO DETERMINE FUEL 
INJECTION AMOUNT. ENGINE ROTATION SPEED, AND SO ON 



I 



ENGINE CONTROL ROUTINE 

TARGET WATER TEMPERATURE = FUNCTIONS (FUEL 
INJECTION AMOUNT, ACCELERATOR OPENING DEGREE, 
AIR AMOUNT. SLOPE ASCENDING DATA, ■■■) 



INTAKE 



I 



COOLING AUXILIARY MACHINE CONTROL ROUTINE 

ROTATION SPEED OF MOTOR-DRIVEN COOLING WATER 
PUMP = FUNCTIONS (WATER TEMPERATURE, TARGET WATER 
TEMPERATURE, COOLING MOTOR FAN VOLTAGE, FUEL 
INJECTION AMOUNT, SLOPE ASCENDING DATA, ••-) 



I 



COOLING AUXILIARY MACHINE CONTROL ROUTINE 

OPENING DEGREE OF ELECTRONIC CONTROL THERMOSTAT = 
FUNCTIONS (TARGET WATER TEMPERATURE, COOLING MOTOR 
FAN VOLTAGE, FUEL INJECTION AMOUNT, ENGINE ROTATION 
SPEED, ■••) 



T 



CALCULATION ROUTINE OF MOTIVE POWER OF MOTOR-DRIVEN 
COOLING WATER PUMP 

PUMP MOTIVE POWER = FUNCTIONS (ROTATION SPEED OF 
MOTOR-DRIVEN COOLING WATER PUMP, ENGINE ROTATION 
SPEED, ■•■) 



I 



CALCULATION ROUTINE OF MOTIVE POWER OF COOLING 
ELECTRONIC CONTROL THERMOSTAT 

THERMOSTAT MOTIVE POWER = FUNCTIONS (THERMOSTAT 
OPENING DEGREE, ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP, •-•) 
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1 09 
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1 1 1 



1 1 2 
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F I G. 4 




CALCULATION ROUTINE OF AUXILIARY MACHINE ELECTRIC 
LOAD 

AUXILIARY MACHINE ELECTRIC LOAD POWER = COOLING 
MOTOR FAN MOTIVE POWER + MOTIVE POWER OF 
MOTOR-DRIVEN COOLING WATER PUMP + MOTIVE POWER OF 
COOLING ELECTRONIC CONTROL THERMOSTAT + ■•■) 



I 



CALCULATION ROUTINE OF AUXILIARY MACHINE LOAD POWER 
ON ENGINE 

AUXILIARY MACHINE LOAD POWER = COMPRESSOR MOTIVE 
POWER + AUXILIARY MACHINE ELECTRIC LOAD POWER 



I 



ENGINE CONTROL ROUTINE 

CORRECTION OF ENGINE CONTROL IN CONSIDERATION OF 
AUXILIARY MACHINE LOAD POWER 



I 



END OF CONTROL 
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1 1 6 
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FIG. 5 

COMBINATION TO MINIMIZE TOTAL MOTIVE POWER 



TOTAL MOTIVE POWER 




COMPRESSOR MOTIVE POWER 



X 



MOTIVE POWER OF COOLING MOTOR FAN 




COOLING MOTOR FAN VOLTAGE (V) 



12 



F I G. 6 




2 4 6 8 10 12 14 

TARGET EVAPORATOR OUTLET TEMPERATURE (°C) 

(UNDER PREDETERMINED TRAVEL CONDITION AND 
PREDETERMINED HEAT LOAD CONDITION) 
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F I G. 7 



MAXIMUM 
ROTATION 
SPEED 
OF PUMP 



MINIMUM 
ROTAT I ON 
SPEED 
OF PUMP 

-5 0 5 10 15 20 25 

(WATER TEMPERATURE) - (TARGET WATER TEMPERATURE) (°C) 



F I G. 8 



FULL OPEN 



OPENING DEGREE 



FULL CLOSE 



-5 0 5 10 15 20 25 

WATER TEMPERATURE DEVIATION = 

(WATER TEMPERATURE) - (TARGET WATER TEMPERATURE) (°C) 
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FIG. 10 



START OF CONTROL 



INPUT OF CONTROL COMMAND VALUE DATA: 
A I RCOND I T I ON I NG-RELATED DATA: 

COMPRESSOR ECV SET VALUE lecv 
COOLING-RELATED DATA: 

ROTATION SPEED OF COOLING WATER 

PUMP Npump 

COOLING MOTOR FAN VOLTAGE Vmf 
OPENING DEGREE OF ELECTRONIC 
CONTROL THERMOSTAT Dts 



201 



203 



ARE CONTROL COMMAND 
VALUES IN ALREADY-LEARNED 
CONDITIONS? 



202 
NO 



YES 



INPUT OF FUEL INJECTION AMOUNT DATA 
(Fp) FROM LEARNED CONDITIONS 



204 




INPUT OF FUEL INJECTION AMOUNT 
DATA (Fo) FROM BASIC CONTROL 
OF ENGINE CONTROL 



-0 



SETTING OF MINUTE CHANGE DIRECTION IN 
CONTROL COMMAND VALUES 

("±" ARE SELECTED FOR EACH 
EXPRESSION AT EACH ROUTINE TO CHANGE 
CORRECTION DIRECTION) 

lecv «— lecv±Alecv 

Npump «— Npump ± A Npump 

Dts <— Dts ± A Dts 



206 



CONTROL EXECUTION BASED ON CONTROL 
COMMAND VALUES 



INPUT OF FUEL INJE CTION AMOUNT DATA (Fj) 




COMPARE FUEL INJECTION AMOUNT DATA (Fj) 
UNDER MINUTELY CHANGED CONTROL COMMAND 
VALUES WITH FUEL INJECTION AMOUNT DATA 
(Fo) BEFORE CONTROL UNDER MINUTELY 
CHANGED VALUES 



209 
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FIG. 11 




1 0/1 8 




11/18 

FIG. 13 



START OF CONTROL 



DATA INPUT: 

A I RCOND I T I ON I NG-RELATED DATA: 
OUTSIDE AIR TEMPERATURE 

AIR TEMPERATURE IMMEDIATELY AFTER EVAPORATOR 
ROOM TEMPERATURE VALUE SET BY PASSENGER 

■ • • 

COOLING-RELATED DATA: 

TARGET WATER TEMPERATURE 

TARGET ROTATION SPEED OF MOTOR-DRIVEN PUMP 

INPUTTED VOLTAGE OF COOLING MOTOR FAN 

ENGINE-RELATED DATA: 
FUEL INJECTION AMOUNT 
ACCELERATOR OPENING DEGREE 
INTAKE AIR AMOUNT 
VEHICLE SPEED 



301 



AIRCONDITIONING CONTROL ROUTINE 

CALCULATION OF TARGET BLOW TEMPERATURE = FUNCTIONS 
(OUTSIDE AIR TEMPERATURE, ROOM TEMPERATURE, 
SOLAR RADIATION AMOUNT, ROOM TEMPERATURE VALUE SET 
BY PASSENGER, ■ • •) 



J. 



302 



AIRCONDITIONING CONTROL ROUTINE 

TARGET EVAPORATOR OUTLET TEMPERATURE = FUNCTIONS 
(TARGET BLOW TEMPERATURE, OUTSIDE AIR TEMPERATURE, 
ROOM TEMPERATURE, NUMBER OF PASSENGERS. ■■■) 



303 



AIRCONDITIONING CONTROL ROUTINE 

TARGET AIR MIX OPENING DEGREE = FUNCTIONS (TARGET 
BLOW TEMPERATURE, EVAPORATOR INTAKE TEMPERATURE, 
AIR AMOUNT, ■••) 



ENGINE CONTROL ROUTINE 

REGULAR ENGINE CONTROL ROUTINE TO DETERMINE FUEL 
INJECTION AMOUNT, ENGINE ROTATION SPEED, AND SO ON 



304 



305 



ENGINE CONTROL ROUTINE 

TARGET WATER TEMPERATURE = FUNCTIONS (FUEL 
INJECTION AMOUNT, ACCELERATOR OPENING DEGREE, 
AIR AMOUNT, SLOPE ASCENDING DATA, •■-) 



INTAKE 



± 



306 



ROTATION SPEED OF MOTOR-DRIVEN COOLING WATER PUMP = 
FUNCTIONS (WATER TEMPERATURE, TARGET WATER 
TEMPERATURE, FUEL INJECTION AMOUNT, ENGINE ROTATION 
SPEED, ACCELERATOR OPENING DEGREE, INTAKE AIR AMOUNT, 
SLOPE ASCENDING DATA. •■•) 




307 
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FIG. 14 



© 



COOLING AUXILIARY MACHINE CONTROL ROUTINE 

OPENING DEGREE OF ELECTRONIC CONTROL THERMOSTAT = 
FUNCTIONS (TARGET WATER TEMPERATURE, FUEL INJECTION 
AMOUNT. ENGINE ROTATION SPEED, • ■ ■) 

i ~ 



OPTIMIZING TECHNIQUE 

•CONSTRAINT EQUATION 

EVAPORATOR OUTLET TEMPERATURE = FUNCTIONS (ECV SET 
VALUE. COOLING MOTOR FAN VOLTAGE, COMPRESSOR 
ROTATION SPEED, VEHICLE SPEED, OUTSIDE AIR 
TEMPERATURE, EVAPORATOR INTAKE TEMPERATURE, ■••) 

ENGINE WATER TEMPERATURE = FUNCTIONS (COOLING 
MOTOR FAN VOLTAGE, ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP, OPENING DEGREE OF ELECTRONIC 
CONTROL THERMOSTAT, ENGINE ROTATION SPEED, FUEL 
INJECTION AMOUNT, ACCELERATOR OPENING DEGREE, 
INTAKE AIR AMOUNT, •••) 



•MOTIVE POWER EXPRESSION 

COMPRESSOR MOTIVE POWER = FUNCTIONS (ECV SET VALUE, 
COOLING MOTOR FAN VOLTAGE, COMPRESSOR ROTATION SPEED, 
VEHICLE SPEED, OUTSIDE AIR TEMPERATURE, EVAPORATOR 
INTAKE TEMPERATURE, HIGH-PRESSURE SIDE REFRIGERANT 
DATA, LOW-PRESSURE SIDE REFRIGERANT DATA, ■■■) 

ENGINE FRICTION = FUNCTIONS (WATER TEMPERATURE, 
ENGINE ROTATION SPEED, FUEL INJECTION AMOUNT, ■■•) 



•LAGRANGIAN MULTIPLIER 

ADD ABOVE CONSTRAINT EQUATIONS MULTIPLIED BY 
LAGRANGIAN MULTIPLIER TO TOTAL COMPRESSOR MOTIVE 
POWER AND TOTAL ENGINE FRICTION, TO FORM OBJECTIVE 
FUNCTIONS 



•OPTIMIZATION 

SOLVE SIMULTANEOUS EQUATIONS FORMED BY PARTIALLY 
DIFFERENTIATING ABOVE OBJECTIVE FUNCTIONS BY ECV SET 
VALUE, COOLING MOTOR FAN VOLTAGE, ROTATION SPEED OF 
MOTOR-DRIVEN COOLING WATER PUMP, AND OPENING DEGREE 
OF ELECTRONIC THERMOSTAT RESPECTIVELY AND ASSUMING 
THEM TO BE ZERO 



CALCULATION ROUTINE OF AUXILIARY MACHINE MOTIVE POWER 
CALCULATION OF LOAD POWER OF EACH AUXILIARY MACHINE 



ENGINE CONTROL ROUTINE 

CORRECTION OF ENGINE CONTROL 
AUXILIARY LOAD MOTIVE POWER 



IN CONSIDERATION OF 



-308 



309 



310 



311 



312 



313 



314 



END OF CONTROL 
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FIG. 1 



START OF CONTROL 



DATA INPUT: 

A I RCOND I T I ON I NG-RELATED DATA : 
OUTSIDE AIR TEMPERATURE 

AIR TEMPERATURE IMMEDIATELY AFTER EVAPORATOR 
ROOM TEMPERATURE VALUE SET BY PASSENGER 

COOLING-RELATED DATA: 

TARGET WATER TEMPERATURE 

TARGET ROTATION SPEED OF MOTOR-DRIVEN PUMP 

INPUTTED VOLTAGE OF COOLING MOTOR FAN 

ENGINE-RELATED DATA: 
FUEL INJECTION AMOUNT 
ACCELERATOR OPENING DEGREE 
INTAKE AIR AMOUNT 
VEHICLE SPEED 



A I RCOND I T I ON I NG CONTROL ROUTINE 

t CALCULATION OF TARGET BLOW TEMPERATURE = FUNCTIONS 
(OUTSIDE AIR TEMPERATURE, ROOM TEMPERATURE, 
SOLAR RADIATION AMOUNT, ROOM TEMPERATURE VALUE SET BY 
PASSENGER, ■ ■ •) 



A I RCOND I T I ON I NG CONTROL ROUTINE 

TARGET EVAPORATOR OUTLET TEMPERATURE = FUNCTIONS 
(TARGET BLOW TEMPERATURE, OUTSIDE AIR TEMPERATURE, 
ROOM TEMPERATURE, NUMBER OF PASSENGERS, ■■•) 



A I RCOND I T I ON I NG CONTROL ROUTINE 

TARGET AIR MIX OPENING DEGREE = FUNCTIONS (TARGET 
BLOW TEMPERATURE, EVAPORATOR INTAKE TEMPERATURE, 
AIR AMOUNT, •■•) 



A I RCOND I T I ON I NG CONTROL ROUTINE 

COMPRESSOR ECV SET VALUE = LATEST ECV SET VALUE, 
OR IF NO PAST ECV SET VALUE EXISTS, FUNCTION 
(TARGET EVAPORATOR OUTLET TEMPERATURE) 



± 



A I RCOND I T I ON I NG CONTROL ROUTINE 

VOLTAGE SET VALUE OF COOLING MOTOR FAN = LATEST 
ECV SET VALUE, OR IF NO PAST ECV SET VALUE EXISTS, 
FUNCTION (OUTSIDE AIR TEMPERATURE) 



LOAD CALCULATION ROUTINE 

CALCULATION OF A I RCOND I T I ON I NG-RELATED LOAD = FUNCTIONS 
(COMPRESSOR ROTATION SPEED, DISCHARGE SYSTEM REFRIGERANT 
PHYSICAL AMOUNT. INTAKE SYSTEM REFRIGERANT PHYSICAL AMOUNT, 
ECV SET VALUE, VOLTAGE SET VALUE OF COOLING MOTOR FAN) 
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FIG. 16 




ENGINE CONTROL ROUTINE 

REGULAR ENGINE CONTROL ROUTINE TO DETERMINE FUEL 
INJECTION AMOUNT, ENGINE ROTATION SPEED, AND SO ON 



ENGINE CONTROL ROUTINE 

TARGET WATER TEMPERATURE = FUNCTIONS (FUEL 
INJECTION AMOUNT, ACCELERATOR OPENING DEGREE 
AIR AMOUNT, SLOPE AS CENDING DATA. ■ • •) 



INTAKE 



I 



ENGINE CONTROL ROUTINE 

ROTATION SPEED SET VALUE OF MOTOR-DRIVEN COOLING 
WATER PUMP = LATEST SET VALUE, OR IF NO PAST VALUE 
EXISTS, FUNCTION (WATER TEMPERATURE) 



I 



ENGINE CONTROL ROUTINE 

OPENING DEGREE SET VALUE OF ELECTRONIC CONTROL 
THERMOSTAT = LATEST SET VALUE, OR IF NO PAST VALUE 
EXISTS, FUNCTION (WATER TEMPERATURE) 



LOAD CALCULATION ROUTINE 

CALCULATION OF ENGINE-FRICTION-RELATED LOAD = 
FUNCTIONS (WATER TEMPERATURE, ENGINE ROTATION SPEED, 
INTAKE AIR AMOUNT, ■•■) 



408 



409 



41 O 



41 1 



41 2 



YES 



IN COMPARISON OF 
A I RCOND I T I ON I NG-RELATED LOAD AND 
ENGINE-FRICTION-RELATED LOAD, IS 
A I RCOND I T I ON I NG-RELATED 
LOAD LARGER? 



413 



A I RCOND I T I ON I NG CONTROL ROUTINE 

CALCULATION OF TARGET ROTATION 
SPEED OF COOLING MOTOR FAN AND 
TARGET ECV SET VALUE 

COOLING MOTOR FAN VOLTAGE IN 
COMBINATION TO MINIMIZE TOTAL MOTIVE 
POWER OF MOTOR FAN AND COMPRESSOR = 
FUNCTIONS (TARGET EVAPORATOR OUTLET 
TEMPERATURE, VEHICLE SPEED, OUTSIDE 
AIR TEMPERATURE, ROOM TEMPERATURE, •■■) 

ECV SET VALUE IN COMBINATION TO 
MINIMIZE TOTAL MOTIVE POWER OF MOTOR 
FAN AND COMPRESSOR = FUNCTIONS (TARGET 
EVAPORATOR OUTLET TEMPERATURE, VEHICLE 
SPEED, OUTSIDE AIR TEMPERATURE, ROOM 
TEMPERATURE, ■■•) 



ENGINE CONTROL ROUTINE 

OPENING DEGREE OF ELECTRONIC 
CONTROL THERMOSTAT = FUNCTIONS 
(ENGINE WATER TEMPERATURE, INTAKE 
AIR AMOUNT) 



415 

J- 
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FIG. 17 




41 6 



ENGINE FRICTION-RELATED OPTIMIZING 
TECHNIQUE 

•CONSTRAINT EQUATION 

ENGINE WATER TEMPERATURE = 
FUNCTIONS (COOLING MOTOR FAN VOLTAGE, 
ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP, OPENING DEGREE 
OF ELECTRONIC CONTROL THERMOSTAT, 
ENGINE ROTATION SPEED, FUEL INJECT 
ON AMOUNT, ACCELERATOR OPENING 
DEGREE, INTAKE AIR AMOUNT, •■•) 



•MOTIVE POWER EXF 
ENGINE FRICTION 
(WATER TEMPERATURE 
SPEED, FUEL I NJEC7 


r / -r . / 

•RESSION 

= FUNCTIONS 

:, ENGINE ROTATION 

"ION AMOUNT, •■■) 




/-418 


•LAGRANGIAN MULTIPLIER 

ADD ABOVE CONSTRAINT EQUATION 
MULTIPLIED BY LAGRANGIAN MULTIPLIER 
TO TOTAL ENGINE FRICTION, TO FORM 
OBJECTIVE FUNCTION 




/-419 



SOLVE SIMULTANEOUS EQUATIONS 
FORMED BY PARTIALLY DIFFERENTIATING 
ABOVE OBJECTIVE FUNCTION BY OPENING 
DEGREE OF ELECTRONIC CONTROL 
THERMOSTAT AND ROTATION SPEED OF 
MOTOR-DRIVEN COOLING WATER PUMP, 
AND ASSUMING THEM TO BE ZERO 




ENGINE FRICTION-RELATED OPTIMIZING 
TECHNIQUE 

•CONSTRAINT EQUATION 

ENGINE WATER TEMPERATURE = 
FUNCTIONS (COOLING MOTOR FAN VOLTAGE 
ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP, OPENING DEGREE 
OF ELECTRONIC CONTROL THERMOSTAT, 
ENGINE ROTATION SPEED, FUEL INJECT 
ON AMOUNT, ACCELERATOR OPENING 
DEGREE, INTAKE AIR AMOUNT, •■■) 



/ 



420 



•MOTIVE POWER EXPRESSION 

ENGINE FRICTION = FUNCTIONS 
(WATER TEMPERATURE, ENGINE ROTATION 
SPEED, FUEL. INJECTION AMOUNT. ■ • •) 



/ 



421 



•LAGRANGIAN MULTIPLIER 

ADD ABOVE CONSTRAINT EQUATION 
MULTIPLIED BY LAGRANGIAN MULTIPLIER 
TO TOTAL ENGINE FRICTION, TO FORM 
OBJECTIVE FUNCTION 



/ 



422 



•OPTIMIZATION 

SOLVE SIMULTANEOUS EQUATIONS FORMED 
BY PARTIALLY DIFFERENTIATING ABOVE 
OBJECTIVE FUNCTION BY COOLING MOTOR 
FAN VOLTAGE AND ROTATION SPEED OF 
MOTOR-DRIVEN COOLING WATER PUMP AND 
ASSUMING THEM TO BE ZERO 

i 



/ 



423 



AIRCONDITIONING CONTROL ROUTINE 
CALCULATION OF TARGET ECV SET VALUE 
ECV SET VALUE = FUNCTIONS (TARGET 
EVAPORATOR OUTLET TEMPERATURE, 
VEHICLE SPEED, OUTSIDE AIR 
TEMPERATURE, ROOM TEMPERATURE. •■•) 



/ 



424 



CALCULATION ROUTINE OF AUXILIARY MACHINE ELECTRIC LOAD 

AUXILIARY MACHINE ELECTRIC LOAD POWER = COOLING MOTOR FAN MOTIVE / 
POWER + MOTIVE POWER OF MOTOR-DRIVEN COOLING WATER PUMP + MOTIVE V 
POWER OF COOLING ELECTRONIC CONTROL THERMOSTAT + ■ • •) 



425 



CALCULATION ROUTINE OF AUXILIARY MACHINE LOAD POWER ON ENGINE 

AUXILIARY MACHINE LOAD POWER = COMPRESSOR MOTIVE 
POWER + AUXILIARY MACHI NE ELECTRIC LOAD POWER 

+ 



/ 



ENGINE CONTROL ROUTINE 
MACH^LOAD POWER 3 '^ C0NTR0L IN CONSIDERATION OF AUXILIARY 



I 



/ 



426 



427 



END OF CONTROL 
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FIG. 18 



START OF CONTROL 



I 



DATA INPUT: 

A I RCONO I T I ON I NG-RELATED DATA: 
OUTSIDE AIR TEMPERATURE 

AIR TEMPERATURE IMMEDIATELY AFTER EVAPORATOR 
ROOM TEMPERATURE VALUE SET BY PASSENGER 

COOLING-RELATED DATA: 

TARGET WATER TEMPERATURE 

TARGET ROTATION SPEED OF MOTOR-DRIVEN PUMP 

INPUTTED VOLTAGE OF COOLING MOTOR FAN 

ENGINE-RELATED DATA: 
FUEL INJECTION AMOUNT 
ACCELERATOR OPENING DEGREE 
INTAKE AIR AMOUNT 
VEHICLE SPEED 




501 



A I RCOND I T I ON I NG CONTROL ROUTINE 

CALCULATION OF TARGET BLOW 
TEMPERATURE = FUNCTIONS (OUTSIDE AIR 
TEMPERATURE, ROOM TEMPERATURE, SOLAR 
RADIATION AMOUNT, ROOM TEMPERATURE 
VALUE SET BY PASSENGER, •••) 



503 



A I RCOND IT ION I NG CONTROL ROUTINE 

TARGET EVAPORATOR OUTLET 
TEMPERATURE = FUNCTIONS (TARGET BLOW 
TEMPERATURE, OUTSIDE AIR TEMPERATURE, 
ROOM TEMPERATURE, NUMBER OF 
PASSENGERS, ••■) 



504 



J 



© 



^ , 505 

IS WATER 
TEMPERATURE EQUAL TO OR 
LOWER THAN PREDETERMINED VALUE 2 OR' 
.JS WATER TEMPERATURE TIME CHANGE RATE 
EQUAL TO OR LOWER THAN 
PREDETERMINED 
VALUE 3? 



1 



506 



COMPRESSOR ECV SET VALUE = MINIMUM 
COOLING MOTOR FAN VOLTAGE = MAXIMUM 
ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP = MAXIMUM 
OPENING DEGREE OF ELECTRONIC 
CONTROL THERMOSTAT = MAXIMUM 



507 



COMPRESSOR CLUTCH = OFF 
COOLING MOTOR FAN VOLTAGE = MAXIMUM 
ROTATION SPEED OF MOTOR-DRIVEN 
COOLING WATER PUMP = MAXIMUM 
OPENING DEGREE OF ELECTRONIC 
CONTROL THERMOSTAT = MAX I MUM 

I 



CALCULAT I ON OF AUX I L I ARY MACHINE MOTIVE POWER 




508 




A I RCOND I T I ONING CONTROL ROUTINE ' 
B ,TARGET AIR MIX OPENING DEGREE = FUNCTIONS (TARGET 
K™™)' EVAPORATOR INTAKE TEMPE^TUR^ 



I 



AIRCONDITIONING CONTROL ROUTINE 

..n^ C ^ T,0N 0F TARGET ROTATION SPEED OF COOLING 
MOTOR FAN AND TARGET ECV SET VALUE 

u,S?.?7in G T !!? 0 L 0R FAN V0 LTAGE IN COMBINATION TO 
MINIMIZE TOTAL MOTIVE POWER OF MOTOR FAN AND 
COMPRESSOR = FUNCTIONS (TARGET EVAPORATOR OUTLET 

s e s^Xr e e h, « r ED ' outs,de 

KK~ = functions 

ffif?^« T ^ E KT^ H ^, SPEED ' 



OALCUUTION ROUTINE OF COMPRESSOR MOTIVE POWER 

COMPRESSOR MOTIVE POWER = FUNCTIONS (REFRIGERATION 
CYCLE HIGH PRESSURE. ENGINE ROTAT I ON SPEED, ECV SET 
VALUb, ■ ■ ■ ) 



CALCULATION ROUTINE OF COOLING MOTOR FAN MOTIVE POWFR 

cos rsfs ™ e ^ r 



ENGINE CONTROL ROUTINE 

REGULAR ENGINE CONTROL ROUTINE TO DETERMINE FUEL 
INJECTION AMOUNT, ENGINE ROTATION SPEED AND SO ON 



I 



ENGINE CONTROL ROUTINE 

...tSSE WATER TEMPERATURE = FUNCTIONS (FUEL 
INJECTION AMOUNT, ACCELERATOR OPENING DEGREE 
AIR AMOUNT, SLOPE ASCENDING DATA. ■ ■ •) 



INTAKE 
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•510 



511 



512 



-513 



514 
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FIG. 2 0 




COOL I NG AUXILIARY MACHINE CONTROL ROUTINE 
™, R J? TATI0N SPEED 0F MOTOR-DRIVEN COOLING WATER 
PUMP = FUNCTIONS (WATER TEMPERATURE TARGET WATER 
TEMPERATURE. COOLING MOTOR FAN VOLTAGE FUEL 
INJECTION AMOUNT. ENGINE ROTATION SPEED ACCELFRATnR 
OPENING DEGREE. INTAKE AIR AMOUNT, SLOPE S? 



515 



T. 



C00 HK G AUX 1 LIARY MACHINE CONTROL ROUTINE 

nilKMS 9I^ EE 0F ELECTRONIC CONTROL THERMOSTAT = 
SK C IA??Li TARGET WATER TEMPERATURE. COOLING MOTOR 
FAN VOLTAGE. FUEL INJECTION AMOUNT. ENGINE ROTATION 



J. 
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cooun^weHImp^ ° F M0TIVE P0WER of mot °R-dR'ven 

PUMP MOTIVE POWER = FUNCTIONS (ROTATION SPFFn nr 
MOTOR-DRIVEN COOLING WATER PUMP, ENGINE ROTATmN 
orbbU, ■ ■ m ) 



J. 



CALCULATION ROUTINE OF MOTIVE POWER OF COOLING 
ELECTRONIC CONTROL THERMOSTAT wul Nu 

THERMOSTAT MOTIVE POWER = FUNCTIONS (THERMOSTAT 

s! n n g g ^jk^ speed of ^™ 



j. 



LOAD ULAT ' 0N ROUT I NE OF AUXILIARY MACHINE ELECTRIC 

AUXILIARY MACHINE ELECTRIC LOAD POWER = rnm ing 
MOTOR FAN MOTIVE POWER + MOTIVE POWER OF G 
MOTOR-DRIVEN COOLING WATER PUMP + MOTIVE POWER OF 
COOLING ELECTRONIC CONTROL THERMOSTAT I ...^ ° F 



ON L ENmNE° N R ° UTINE ° F AUXILIARY MACHINE LOAD POWER 

AUXILIARY MACHINE LOAD POWER = COMPRESSOR MOTIVF 
POWER + AUXILIARY MACHINE ELECTR I C LOAD POWER 



ENGINE CONTROL ROUTINE 

a^KS p c Sw n e7 l in cons,deration ° e 



END OF CONTROL 



51 7 



518 



519 



520 



521 



